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Institution Paper
The Uniyersitary Faculty of Agricultural Sciences, Gembloux,
Belgium
IP. BAUD.OIN & PH. LEPOIVRE
The Universitary Faculty of Agricultural Sciences in Gembloux is the oldest
institution of agricultural teaching and research in Belgium. The Institution consists of
five Departments covering sorne 30 teaching and research units and diverse speciaIized
scientific and administrative services. It is staffed with approximately 500 persons, of
which 200 are involved in both research and training activities. The student body adds
up to about 1000 students.
After a curriculum vitae of at least five years, the Faculty delivers the degrees
of ( Ingénieur agronome» and ce Ingénieur chimiste et des bioindustries», with several
orientations. The Faculty de1ivers aIso a number of post-graduate degrees or third cycle
advanced study certificates, including Master and PhD in agricultural sciences and
biologicaI engineering. The advanced studies are related with various topics, such as
phytophannacy and phytiatry, statistics and infonnatics, biotechnology management,
sanitation engineering, hydrology, management and development of intertropical
environments.
The research activities carried out at the Facuity can be classified in five
categories: detailed research in biology and chemistry, soil and environmental sciences,
animaI and plant production (invoIving genetics, breeding and fanning systems),
techniques (involving rural construction, land and water management, design of new
machinery, etc.), and economics.
Since its foundation, the University has always played an international roIe
thanks to the dynamism of various research teams. This contribution is particularly
significant in the developing countries for which the Faculty has developed research and
development projects as weil as individual/collective training and research periods,
post-graduate scholarships, expertise, consultancy, etc. Confronted with the present
preoccupation of safeguarding the natural environment and developing sustainable and
efficient production systems in the tropical regions, the Faculty is aetiveiy engaged in
many research themes, such as ecology, biodiversity, soil science, sylviculture,
agroforestry, management of natural environments, crop diversification and
improvement, plant pathology and entomology, integration of crop and animal
husbandry, land and water management, machinery, rural construction, extension
works, transfer of biotechnoJogy as weil as economic and cultural problems of the
tropical regions.
The University of Gembloux is also concerned by the progressive and adapted
development of biotechnology in the tropical regions, which is essential to meet the
needs of relevant population and to preserve the global environment. The problematic
of the transfer of biotechnology has been taken into account through the organization
of a three-month training period aiming at the acquisition of biotechnological
techniques in plant protection and vitroculture (plant pathology unit).
Research in tropical plants geneti.cs and breeding is being conducted with the
aims to feed an ever increasing population, to bring in foreign currency and to
safeguard the natural resources in the target regions
2Several research projects conducted in collaboration with national and
international institutions of Africa, Latin America and Asia demonstrate c1early the
involvement of the University of Gembloux in this wide thematic field, including not
only genetics and breeding but also molecular biology, plant tissue culture, plant
physiology, phytopathology, plant protection, crop husbandry, multiple cropping
systems, etc.
The following present day research projects illustrate the expertise developed by
Gembloux in these areas :
- detection and characterization of plant pathogens, including identification of sweet
potato and yam viroses, etiology of the banana bunchy top disease, study of
Phaeisariopsis griseola, the angular leaf spot and Phoma exigua, the Ascochyta leaf
blight in bean;
- development of diagnostic tools and understanding of the structure of pathogen
populations, through PCR procedure, genome sequencing and nucleic acid
hybridization tests;
- selection for resistance to plant diseases using vitroculture (protoplast culture, calli,
anther culture) and development of healthy micropropagated plants (such as
resistant sweet potato genotypes to virus complexes);
- understanding the physiology of host-parasite interactions and the biochernical
mechanisms of resistance in bananas with regards to Black Sigatoka infection;
- genetic improvement of Phaseolus food legumes in the lowlands and higlùands of
the Andes, through evaluation of the whole gene pools, interspecific hybridizations,
embryoculture and breeding for multiple cropping systems;
- study ofbreeding systems, demography and phenology and their implications for the
in situ and ex situ conservation of plant genetic resources : the case study of the
food legume Phaseolus lunatus in Costa Rica;
- genetic diversity and organization through cytogenetics and restriction
polymorphims of DNA genomes in both Phaseolus food legumes and Gossypium
cotton plants;
- development of improved cotton plants through interspecific hybridization, marker-
assisted selection schemes and cytogenetic studies;
- introgression of the gossypol glands morphogenesis repressive mechanism from the
wild Australian Gossypium species into G. hirsutum.
Financing such research projects come from numerous sources, both Belgian
and foreign. To mention a few : FNRS (c< Fonds National de la Recherche
Scientifique »), AGeD (c< Administration Générale de la Coopération au
Développement »), European Union, FAO and international banks involved in research
development projects. In the developing countries, the partners belong to various
institutions: INIBAP, Montpellier (France), CATIE, Turrialba (Costa Rica), IPGRI,
Rome (Italy), ClAT, Cali (Colombia), Guangdong Academy of Agricultural Science
(China), Southeast Asian Regional Centre for Tropical Biology in Indonesia,
Corporaci6n CoJombiana de Investigaci6n Agropecuaria in Colombia; Universidad
Nacional Agraria La Molina, Lima (Pero), Universidad de Costa Rica, San Jose (Costa
Rica), Université de Paris-Sud, Orsay (France). University of Bath, Bath (United
Kingdom), University of Bonn. Bonn (Germany). CIRAD, Montpellier (France),
University of Arkansas (USA), International Institute for Cotton, Manchester (United
Kingdom), etc.
The University of Gembloux participates in research programmes supervised
by the Consultative Group ofInternational Agricultural Research. It is also a member
ofNATURA [Network ofEuropean Agricu1tural (tropically and subtropically oriented)
Universities and scientific complexes related with Agricultural development].
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Catholic Unive~ity of Louvain
Laboratoire de Cytogénétique
The laboratory is a part of the Department of Biology, Faculty of
Sciences, Catholic University of Louvain.
Teaching activities are devoted to botany and genetics. Researches are
oriented towards plant reproduction and cytogenetics, in vitro cultures, cell
physiology and biochemistry.
Researches on rice genetics and breeding: in vitro culture and selection of
somatic cells, plant regeneration, screening and characterization of
somaclonal variants in laboratory, in phytotron and on the field.
Experimental studies in cold, salt and aluminium susceptible and tolerant
varieties and selected lines: chiorophyll fluorescence, cell membrane stress
resistance and lipid composition, ion uptake, isozyme patterns, inheritance.
Collaborations with oversea partners:
- University of Burundi, Faculty of Agronomy, Bujumbura.
- Cheikh Anta Diop University, Department of Plant Biology, Dakar
(Senegal).
- Direction of Agronomie Research, Rice Programme, Lomé (Togo).
Head of the laboratory; Prof. }.M.Kinet, Place Croix-du-Sud 5 (Bte 13), B-1348
Louvain-la-Neuve (Belgium)
Permanent scientific staff: 2
Post-doctoral researchers: 3
Graduated researchers: 10
Students: 5
Administrative and technical staff: 4
5

7Catholic University Leuven, Laboratol)' of Tropical Improvement
Kardinaa/ Mercier/aan 92, 300/ Hever/ee, Be/gium
The Laboratory of Tropical Crop Improvement (LTCI) of the Faculty of Agricultural and
Applied Biological Sciences is based at the Catholic University of Leuven (K.U. Leuven), Belgium.
This faculty consists of nearly 1500 students and is one of the 14 faculties of the university. The
faculty is currently conducting 44 research projects in 26 developing countries, of which 54% are in
Africa, 30% in Asia and the rest in Central and South America. The research projects fall in the
following major disciplines:
1. soil fertility and plant nutrition,
2. land and water management,
3. plant production,
4. plant protection,
5. animal production,
6. agricultural economics,
7. food technology.
The LTCI is specialized in the biotechnology of tropical crops, especially bananas,
cotton and tropical trees. It hosts the INIBAP (International Network for the Improvement of
Banana and Plantain) Transit Centre which preserves the world banana collection. Existing
gexmplasm is virus-indexed by QDPI (Australia) and CIRAD (France) and if found virus free,
world wide distributed upon request.
A protocol to cryopreserve banana meristems was recently optimized allowing survival
rates up to 80%. Em bryogenic cell suspensions and protoplasts have also been produced and
are routinely used in transfoxmation studies. The protocol developed to produce the first
transgenic bananas in 1993, has been considerably improved. Genes coding for anti-microbial
peptides are currently incorporated to produce fungal resistant bananas.
Cotton biotechnology focusses on the production of embryogenic cell suspensions,
protoplasts and the use of molecular techniques to identify somaclonal variants, while in vitro
research in endangered tropical trees is directed towards micropropagation.
The research activities at the Laboratory are funded by the Catholic University
Leuven, regional (Flemish) and federal (Belgian govemment), European Union and by
intemational organistaions, i.a. INIBAP, The World Bank.
Collaborating research institutions are located as well in the developing world, i.a. in
Central America (FHlA, Honduras; CATIE, Costa Rica) and South America (CORPOICA,
Columbia), West Africa (lITA, Nigeria; CRBP, Cameroon; University of Abidjan, Ivory
Coast) and East Africa (lRAZ, Burundi, lITA-ESARC, Uganda) and Asia (MARDI, Malaysia;
Maejo University, Thailand), in Central Europe (Institute of Molecular Genetics, Russia;
lnstitute of Genetics, Uzbekistan) and East _Europe (Cotton Institute, Bulgaria), as in the
developed world, i.a. Texas A&M Universily, U.S.A.; University of BimlÎngham, U.K.;
University of Paris-Orsay, France; CIRAD, France; IPGRI, Rome; Queensland University of
Technology, Australia; Aristotelean University of Thessaloniki, Greece.
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Centre de coopération internationale en recherche agronomique pour le développement
Q GENERAL INFORMATION
ClRAD is a French research organization that specializes in agriculture in the tropics and
subtropics. It is a state-owned body.
It was established in 1984 following the merger of French institutes specialized, from the mid-
century, in agricultural, forestry and veterinary research for the tropics and subtropics, i.e. IRAT,
IRCT, IRHO, IRCC, IRCA, IRFA, CFDT, IEMVT... CIRAD's mission is to contribute to the
economic development ofthese regions through research, experiments, training, and dissemination
ofscientific and technical information.
CIRAD employs 1 800 persons, induding 900 senior staff, who work in France (Montpellier and
overseas territories) and in about 50 countries of Afiica, Latin America and Asia. Its budget
amounts to approximately 1 billion of French francs, more than half of which is derived from
public funds.
It is made up of seven departements :
o CIRAD-CA annual crops (cotton, rice, maize, sorghum, sugarcane, groundnut,
yams... ),
o CIRAD-CP perennial crops (coffee, cocoa, oil palm, coconut, rubber. .. ),
o CIRAD-FLHOR fruit and horticultural crops (banana and plantain, citrus, pineaple,
papaya, onion, tomato... ),
o CIRAD-FORET forestry (natural forest, eucalyptus, teak , agroforestry... ),
o CIRAD-EMVT livestock production and veterinary medecine,
o CIRAD-SAR food technology, farm machinery and rural systems,
o CIRAD-GERDAT management, services, documentation, common laboratories
(BIOTROP for plant biotechnology, AMAP for plant architecture
modeIing, VRPA for agricultural prospects and policies... ).
Transversely to these operational departements and their research programmes, research units (or
missions) are in charge of scientific animation and coordination: MICAP for plant breeding,
MIDEC for crop protection...
CIRAD research teams work in close collaboration with those of other French research
institutions (ORSTOM, -INRA, Universities... ). Amongst the French institutions, CIRAD is
characterized as specialised in tropical agronomie research, strongly combining upstream and
downstream activities.
The CIRAD centres in Montpellier and in French overseas terri tories offer good facilities to study
the tropical plants. Many researchers or students from developing countries are benefiting from
them. These facilities are also opened to European scientists.
la
o PLANT BREEDING ACTIVITIES
150 researchers are involved in plant breeding. They are located in tropical countries (about
50 %), in French overseas territories (about 15 %) or in Montpellier (about 35 %). In Montpellier,
BIOTROP is a common research unit for plant biotechnologies.
# RESEARCH TOPICS
• Genetic resources :
-t analysis of the genetic diversity by morpho-agronomic traits
and neutral markers (isozymes, molecular markers). species
classification
-t varietal identification
-t core collections. national tropical plant collections
-t cryopreservation (with ORSTOM)
-t transit activities with quarantine
• Genome analysis :
-t genome mapping
-t in situ bybndization
-t comparative genome mapping of Gramineae
-t gene or QTL localisation, for characters of resistance to
abiotic and biotic stresses, quality of products...
• Genelic engineering on Baeil/us Ihuringiensis (B.l) :
-t cloning. synthelic genes, chimeric genes
-t binding sites for B.t. toxins in the midgut of insect larvae
• ln vitro culture:
-t micropropagation by microcutting
or meristem proliferation
or somalic embryogenesis (including embryomaturation.
somaclonal variations, and a system oftemporary immersion
in liquid medium)
-t genetic transfonnation
-t androgenesis
-t gynogenesis
-t protoplast electrofusion
-t cryopreservation for genetic resources (see above)
-t !ùstocytologica1 analysis to complete many studies of in vitro
culture
• Resistance to stresses:
-t drought
-t salinity
-t diseases, ail the most important diseases on the studied
species, host-pathogen interaction, durable resistance, gene
or QTL localisation
-t insects
• Quality of products :
on about 20 species
rubber, sUgarcane...
on about 10 species
sugarcane, oil pahn, coffee, rubber, citrus, banana
sugarcane, banana, pineapple, cocoa, rubber
banana, cocoa. rubber, citrus (with INRA).
pineapple, sorghwn, sugarcane, eucalyptus
sugarcane, banana
sugarcane, sorghum, maize, rice
cocoa, rice (with IRRI and oRSTOM), maize
(with CIMMYT), sorghum, sugarcane. rubber.
banana, citrus, pineapple. eucalyptus
coffee, cocoa. rubber. acacia. teak
banana, pineapple. sugarcane
banana, oil palm and coconut (with ORSTOM).
citrus, papaya, cocoa, coffee. rubber, rattan
cotton (with INRA), nce, banana, coffee, acacia
and rubber (with ORSTOM)
nce. banana, coffee
citrus
citrus
groundnut, upland nce, oil palm, coconut,
Faidherbia albida
coconut, citrus
on about 20 species
maize, sorgho, coffee, cocoa. oil palm, coconut,
fruits
cotton, nce, sorghum, coffee, cocoa, rubber,
banana, citrus, pineapple, geranium (essential
oil), eucalyptus
• Nitrogen fixation in trees:
• Breeding methods :
--+ reclUTent selection
--+ hybrid varieties
--+ mutagenesis
--+ androgenesis and gynogenesis (see above)
--+ protoplast electrofusion (see above)
--+ marker assisted selection
• LOCALISATION OF THE RESEARCHERS
JI
acacia, Cal/iandra. Casuarillaceae
rice, maize, sorghum, oil palm, coconut, coffee,
cocoa, rubber, eucalyptus
rice, maize, sorghum, oil palm, coconut, coffee,
cocoa
rice
(beginning on diverse species)
• Cotton
• Groundnut
• Maize
• Rice
• Sorghum
• Sugarcane
• Cocoa
• CojJee
• Oi/palm
• Coconut
• Rubber
• Banana andplantain
• Citrus
• Geranium (essential oil)
• Pineapple and diverse fruits
• Natural and improvedpasture
l' NaturalfOrest, foresttree
plantations, agrofOrestry
Burkina, Cameroun, Côte d'Ivoire, Senegal, Tchad, Brazi!,
Paraguay, Bolivia, Thailand, Versailles (al INRA), Montpellier
Senegal
Brazil, La Réunion, Montpellier
Côte d'Ivoire, Madagascar, Mali, The Philippines (at IRRI),
Columbia (at ClAT), Brazil, Guadeloupe, Arles, Montpellier
Burkina, Mali (at ICRISAT), Montpellier
Guadeloupe, La Réunion, Montpellier
Côte d'Ivoire, Cameroun, Trinidad, French Guyana, Montpellier
Côte d'Ivoire, Cameroun, Costa Rica, French Guyana, Angers,
Montpellier
Côte d'Ivoire, Benin, Cameroun, BraziI, Indonesia, Montpellier
Côte d'Ivoire, Vanuatu, Montpellier
Côte d'Ivoire, Gabon, Brazi~ Thailand, Cambodia, French Guyana,
Montpelliér
Cameroun, Costa Rica, Guadeloupe, Montpellier
Corse (at INRA), Guadeloupe, Montpellier
Reunion
Cameroun, Columbia, Costa Rica, Martinique, Guadeloupe,
Réunion, Montpellier
Réunion, Montpellier
Côte d'Ivoire, Burkina Faso, Congo, Madagascar, Senegal
Indonesia, Malaysia, French Guyana, New Caledonia, Bordeaux (at
INRA), Montpellier.
o TROPICAL FRENCH OVERSEAS TERRITORIES
These territories comprise four Departments - DOM - (Guadeloupe, Martinique, French Guyana,
Reunion) and three more or less autonomous territories - TOM - (New Caledonia, Wallis and
Futuna, French Polynesia, Mayotte) :
~ Guadeloupe
~ Mar/inique
~ French Guyana
• Réunion
in the West Indies, 16° North;
in the West Indies, 14° North;
in the South of America, 4° North
in the Indian Ocean, 21 ° South
banana, sugarcane, pineapple,
melon, ornementais, pastures...
(the same plants)
natural forest, rice, cassava...
sugarcane, maize, litchis, vegetables,
aromatic plants, vanilla...
~ Wallis and Futuna in Polynesia, 140 South
~ French Polynesia in the South Pacifie, 10-250 South
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~ New Caledonia
~ Mayotte
in Melanesia, 21 0 South
in the Indian Ocean, 120 South
yams, taro, fruits, coconut. coffee,
sandalwood, pastures...
taro, yams, fruits ...
coconut, taro, vegetables, fruits,
vanilla, ornamentals, pines...
coconut, ylang-ylang, vanilla...
In these French territories, in addition to the objective of local rural development, CIRAD is
willing to set up centres of excellence to further strategie research, based on of the ongoing
requirements of research in these areas :
~ Guadeloupe genetic improvement of the banana,
~ Martinique fruit trees and garden plants,
~ French Guyana an observation post in the Amazonia forest,
~ Réunion sugarcane and plant protection,
~ New Caledonia genetic improvement ofanimaIs,
~ French Polynesia genetic resources.
The Centres ofexcellence will airn at hosting other researchers, especially those belonging to the
European Union who wish to pursue work in tropical research.
Lastly, CIRAn is working together with the DOM-TOM, Spain and Portugal (Canary Islands,
Madeira, Azores) to create a group with tropical expertise at the European level.
o ADDRESSES FOR CONTACT
Direetor General/Directeur Général
M. de Nucé de Lamothe
Research Director / Directeur Scientifique
D. Picard
Research Coordination for plant improvement (MlCAP)
Mission connaissance et amélioration des plantes (M/CAP)
O. Nicolas
Biotechnology for tropical plant improvement (BIOTROP)
Biotechnologies appliquées à l'amélioration des plantes
tropicales (BIDTRDP)
J. Schwendiman
CIRAD
42 rue Scheffer
75116 Paris - France
Phone: 33.1.53 702000
Fax: 33.1.47043005
CIRAD
B. P. 5035
34032 Montpellier Cédex 1 - France
Phone: 33.67617184
Fax: 33.6761 5596
E.mail : nicolas@montp.cirad.fr
CIRAD
B. P. 5035
34032 Montpellier Cédex 1 - France
Phone: 33.6761 5829
Fax: 33.67 6 1 57 92
E.mail: schwendiman@montp.cirad.fr
(lfiENSCT.
FIBRES ENERGIE BIOMONOMERES
Professeur Michel DELMAS
L'Institut National Polytechnique de Toulouse
The Institut National Polytechnique de Toulouse (INPT), is a public
University with a scientific, cultural and professional assignrnent ; it was
created in 1969. It is composed of 4 National Schools of Engineers (ENSI) :
- The Ecole Nationale Supérieure Agronomique de Toulouse
(ENSAT), which was created at the beginning of the century (1909),
- The Ecole Nationale Supérieure de Chimie de Toulouse (ENSCT),
which was founded in 1906 by Professor Paul Sabatier, Nobel price of
Chemistry in 1912,
- The Ecole Nationale Supérieure d'Ingénieurs de Génie Chimique
(ENSIGC), heiress of the Institut de Génie Chimique, created in 1949
and first French school of engineers specialized in that field,
- The Ecole Nationale Supérieure d'Electrotechnique, d'Electronique,
d'Informatique et d'Hydraulique de Toulouse (ENSEEIHT), which was
born ln 1948 from the transformation of the Institut
d'Electrotechnique et de Mécanique Appliquée de l'Université de
Toulouse, which was creêlted in 1907_
Lignesdirectes Tel-Gr 175740-Fax-61175797-leb@cictlr
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• INSTITUT NATIONAL POLYTECHNIQUE.
ECOLE NATIONALE SUPËRIEURE DE CHIMIE DE TOULOUSE
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Fibres - Énergie - Biomonomères
The Ecole Nationale Supérieure de Chimie de Toulouse (ENScn
The Ecole Nationale Supérieure de Chimie de Toulouse is part of the
INn, which asignments are to ensure initial and continuous trainings in its
competence fields, particularly those of materials, fine chemistry and
agroressources, to carry on research activities in these fields, to promote the
development of the knowledge of scientific and technical information, to
maintain an international co-operation on research and teaching.
Situated at the heart of Toulouse-Rangueil scientific complex, ENSCT
is a modern public enterprise which successfully carries on both its teaching
and research asignment, with its 43 Professors and Assistant Professors, 54
engineers, technicians and administratives, 440 training students, and its
performant scientific equipments.
The Fibers Energy Biomonomers research unit
The Fibers Energy Biomonomers research unit under the
management of Professor M. DELMAS is one of ENSCT research groups.
Among the F.E.B. unit are:
one Professor, one Assistant Professor and one research engineer, one
technical assistant, one secretary and twelve gradua te students prepanng
their doctorate.
Fibres - Énergie - 8iomonomères
The Fibers - Energy - Biomonomers concept which defines the unit
stands on our research group ability to consider the use of an organic raw
material, vegetable or not, through its constituents which are:
- either of fibrous and polymeric nature which structure them,
- or of a monomeric or biomonomeric nature,
in applications with an added value superior to their direct thermie use.
The energetic aspect is also dealt with from the point of view of fuel
oils and oxygenated fuel oils additives from biomass.
In our research unit, selection is considered as the way of bringing a
plant through one of its compounds such as : cellulose fiber, oil content,
small molecules, etc... to an optimal added value. The effect of the selection
process on the final product quality, hence on its economieal potential is
therefore of an upmost importance.
15
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DEPARTMENT OF GENETICS AND PLANT BREEDING
INRA
Research on tropical crops
The research programmes contribute to increase efficiency of french agriculture but important
research results benefit the developing countries. As for examples : research on methodology of
selection using new methodology, genetic resources, whole plant biology, resistance to
parasites can be applied to tropical crops.
The department of plant breeding is mainly involved in selection of temperate species (but sorne
are cultivated in tropical conditions) but also of tropical species. The research are conducted in
the different plant breeding research laboratories and especially at the INRA laboratory of
French Indies (Guadeloupe-Caribbean basin).
The plant breeding department has many collaborations with CIRAD and ORSTOM, two
french research institutes involved in tropical species and for developing countries ; but also
with international agriculture research centres (CIMMYT, CIP, CIAT, IITA, ICARDA,
ICRISAT. ..)
The research programmes on species cultivated in tropical conditions are focused on resistance
to parasites, genetical analysis, breeding utilisation of resistant plant genotypes. Sorne
programmes are conceming the plant adaptation to particular conditions of tropical climates.
In reviewing the programmes on different species we can make a presentation of our activities
for tropical conditions.
On maize
- conservation and management of plant genetic resources, improvement of populations
- resistance to insects (Spodoptera, Helicoverpa)
- tolerance to aluminium toxicity
18
On vegetahles
- Tomato
- Pepper
- Melon
- Eggplant
-Yam
- Potato
-. resistance to bacteria (pseudomonas, Xanthomonas)
to virus (gemini virus, TYLC)
to insects (Liriomyza)
-. adaptation to high temperature and tropical conditions
-. resistance to virus (CMV, potyvirus)
-. resistance to virus, mildeu
-. resistance to pseudomonas, fungi
-. resistance to fungi
obtention of virus free clones
-. adaptation to tropical climate and resistances
On ornementais
- Alpinia -. diversification (colour of the flower)
- Anthurium -. resistance to Xanthomonas
19
FRANCE
L'Institut fronçais de recherche scientifique pour le développement en coopération
o GENERAL INFORMATION
ORSTOM is a public institution devoted to scientific and technological research which is
placed under the joint control of the Ministry of Research and the Ministry of International
Cooperation. for the past 50 years, it has carried out studies on various inter-tropical mi lieus.
Many of these studies have become international benchmarks.
To its partners in the South and to the operators of development, it provides findings which
concern four major issues:
:::::>environment and major ecosystems: ocean, water and earth;
:::::>agriculture in fragile tropical environments;
:::::>environment and health;
:::::>evolving human beings and societies.
It offers as weil its diagnoses and expert knowledge to French, foreign and international public
and private organizations.
Research is carried out jointly with scientific institutions in the South, as a result of scientific
and technical choices defined in cooperation with French and foreign partners.
ORSTûM helps strengthening the scientific capacities of nations in the South, through training
and specifie scientific supports.
5 multidisciplinary departments - Elaborate and manage research programs, which are carried
out by teams in 38 Research Units spread out across the following departments:
=>Earth, Ocean, Atmosphere;
=>Agricultural Milieus -and Activity;
=>Continental Waters;
=>Health;
=>Societies, Urbanization, Development.
Thematic and methodological interdisciplinary concerns form the major focus of ORSTOM
research.
20
7 scientific committees assess regularly the progress of the various programs and the careers
of the individual researchers who carry them out.
They represent more than 40 specialties under the following headings:
~Geology. Geophysics~
~Hydrology, Pedology~
~Hydrobiology and Oceanography;
~Vegetal Sciences;
~Biological and Biochemical Sciences applied to Man;
~Social Sciences;
~Engineering and Communications Sciences.
Partne~hip: Among the ORSTOM researchers, engineers and technicians:
~750 have been posted for a long term assignment in Africa. Latin America, Asia and
Pacific~ 400 of them have been placed in national. regional or international research
institutions of the South;
~500 of them are technicians from Southern countries~
~a hundred foreign researchers join directly the Institute on a temporary basis to
participate directly in the Institute's research activities.
A very active partnership with scientific institutions in Northern countries, and a systematic
participation in large international programs enables ORSTOM to focus knowledges and skills
on research problems specific to wann regions.
Training researche~ through research practice: ORSTOM researchers ensure the training of
young French and foreign researchers, within the framework of research programs carried out
locally in the South and in the context of its own laboratories or of those of its partners in the
North or in the South:
=> by guiding the research activities of the beneficiaries of research fellowships or
other forms of subsidies (200 per year);
=> by hosting trainees (more than 350 per year);
~ by participation in teaching and advising doctorat students.
Support to scientific communities and networks of countries in the south: This form of support
involves both the implementation of joint research programs and:
=> the creation or the restoration, the management or the sharing of research sites
and laboratories;
=> the contribution ot the creation and functioning of scientific networks;
=> the provision of financial, technological, documentation and data-processing
support to individual researchers and partner institutions, for facilitating the
implementation of their own research programs (through means such as "RIO"
ORSTOM intercontinental computer network).
Valorization, transfer, scientific and technical infonnation: ORSTOM mak.es available its
knowledge and know-how on southem milieus and societies to scientific communities as weil
as to operators of development and environ mental management.
Studies, expert n~po ..ts and consulting activities: ORSTOM intervenes as weil on the request of
consulting firms or of the projects managers of national or international bodies (FAO, World
Bank, WHO, WMO... ).
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For this type of intervention in the field of water management, ORSTOM works through
"Hydroconsult International", an outfit created jointly with Electricité de France.
Scientific production: ORSTOM publishes six scientific magazines as well as sorne book
collections ("Didactiques", "Colloques et Séminaires", "Etudes et thèses", "A travers
Champs"), thematic or regional syntheses, atlases created by inforcartography and a list of 600
titles, sorne of which are edited jointly wÜh French or foreign publishers.
Conferences and semin~: More tha a half of the scientific events supported by ORSTOM are
organized with individual or collective partners in the South.
They allow the exchange and the evaluation of knowledges concerning themes or areas of the
tropical world.
Documentation products:
=:> "Horizon" data base includes 40 000 references and the titles regarding
agronomy are listed in SESAl'vŒ CD ROM that is copublished with other
Research Institutes.
=:> A network of libraries and specialized documentation centers located in France
and abroad hosts researchers and students.
Public relations outlets:
=:> üRSTüM publishes "ORSTOM Actualités", a popular magazine issued 4 times
a year (9000 copies);
=:> produces films (about 60 are available in all video standards) and audio
documents transfered onto cassettes, vinyl and compact disks;
organizes conferences on current issues (drought, informai sector, major endemic tropical
diseases, changes in the weather, women and development...).
PLANT BREEDING ACTIVITIES
ORSTOM research unit: Genetic Resourees and Plant Breeding
This research unit involves researchers from ORSTOM, working in France, in our research
center in Montpellier and abroad, in collaborative ventures with national research institutes in
several countries.
The objective of this Research Unit is to contribute knowledge to be used for a better
conservation and utilisation of genetic resources. A better and faster utilisation of genetic
resources dependson our ability to master several techniques, as in vitro culture, genetic
transformation, molecular markers for mapping and analyses of diversity.
We have defined two main themes of research as priorities for our research unit:
1) management and utilisation of genetic resources;
2) gene expression.
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The ex situ conservation is based on a " freezing .. of the diversity collected and stored. Other
methods for conserving the genetic resources (i.e. on-farm and in situ conservation) could
alternatively be used for conservation, once we have a better insight of the mechanisms at the
origin of the creation and maintenance of this agrobiodiversity. This knowledge would benefit
new strategies of plant breeding, that could be more local and participatory (i.e. under the
responsability of the farmers). These new models will rely also upon information obtained
from research conducted on transfer of useful diversity. Engineered plants will be a new way
of exploiting the natural diversity and of creating new diversity. Distribution of these new
plants and genes will be faced with new environmental and legal questions. New
methodologies of vegetative propagation linked to cryopreservation will contribute to a better
distribution of new varieties, but also to a conservation on a longer term, especially of the
species with recalcitrant seeds.
Management and utilisation of genetic resources
A) Evolu/ionary conservation of gene/ic resources.
We want to understand the mechanisms responsible for the current organisation of genetic
diversity, including its spatial distribution. This information is needed before proposing
strategies of in situ and on-farm management of genetic resources. Our thinking should not be
limited only to the concepts of genetic erosion <-- >ex situ conselVation.
For many crops, a broad diversity exists in the wild forms. Relationships between wild and
cultivated forros have to be studied as weIl as the structure of diversity of the wild forros. This
knowledge will be used to design strategies for conserving gene flow and managing
biodiversity at a more global leveI:
For crops with a high diversity found in landraces, data are needed:
1) on gene flow between landraces, and between Iandraces and wild relatives;
2) on the on-farm management of these landraces, including the socio-cultural aspects of this
management. Integrating knowledge on cultural habits, farmers'know-how and genetics is a
real challenge.
B) Gene exchanges and useful diversity
Exploitation of genetic resources is realized through gene transfer from species and forms to
other species and forms. These transfers will depend on the species and traits considered.
Their success will be related to the genetic control of traits to be transferred, to location of
genes within the genome, to chromosomal structure, and to DNA content. Studies directed to
more efficient transfers are closely linked to studies of the more general phenomenon of
speciation.
C) Human resources
9 scientists in France, 9 assigned overseas, 6 technical assistants and engineers in France and
3 assigned abroad. Five Ph. D. students -
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Gene expression
This research is conducted at ILTAB (International Laboratory for Tropical Agriculture
Biotechnology, an ORSTOM/SCRIPPS joint lab) with the objective of developping plants with
new virus resistances, validating the most efficient resistance strategies.
A project in Thailand is focussed on gen'etic limiting factors of latex production.
In Montpellier, the research is conducted on oil palm trees and cocon ut, with a final objective
of industrial propagation of elite plants created by the breeding programs. This research
focuses not only on in vitro culture conditions for embryogenesis but also on an analysis of
mechanisms of early and late embryo differentiation. The genetic stability of plants undergoing
in vitro propagation or cryopreservation is also tmder scrutinity and a new research project on
this aspect is ready to be initiated.
Human resources
Six ORSTOM and 2 CIRAD scientists in France, 5 ORSTOM and 3 CIRAD assigned
overseas. Seven ûRSTûM and 2 CIRAD technical assistants and engineers in France. Four
Ph. D. students.
Plants studied
We conduct studies on tropical plants. The criteria used for selecting these plants are based
on: utilisation of the crop, mode of reproduction, ecological area of cultivation, availability of
genetic data, access to genetic resources.
Location of research labs
These locations were selected for efficiency of research on tropical plants. In Africa: Côte
d'Ivoire, Niger, Senegal; in America: Brazil, Mexico, USA; in Asia: Philippines, Thailand; in
Oceania: New Caledonia. In France: Montpellier, where large greenhouses are available.
Technical equipment
- cold room for seed storage;
- Equipment for cryopreservation;
- MoJecular markers: RFLP, RAPD, isozymes, DNA sequencing;
- Histocytology, with fluorescent light microcospe and image analyzing software.
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PLANT PATHOLOGY ACfIVITIES
The Research Unit (RU) entitled "Biological basis of crop protection" includes six main
domains [Phyto·pathology (Mycology), Bacteriology, Virology, Nematology, Entomology and
Mammalogy], and covers several major fields of research such as epidemiology and modeling
of phytosanitary constrains - integrated pest management, population structure of pathogens
and other pests, plant-pathogen interactions.
The scientists are working either in Orstom's research centers (in France and overseas), or in
national or international institutes in several tropical countries.
The Laboratory of Plant Patbology - ORSTOM / Montpellier - is involved in research on
"Fungal and Bacterial Diseases of Tropical Plants" with special emphasis on 1)genetic
diversity of pathogens, and 2) plant - pathogen interactions.
Training is another important part of the scientists' activities (PhD students, post-doctoral
scientists, scientists from various tropical countries).
Genetic dive~ity of patbogens:
The objectives of these stuclies are :
- to determine the population structure of pathogens, and to correlate it 1) to the geographic
origin the strains, 2) to their pathogenic characteristics (pathotypes, races, ... ), and 3) to
epidemiological data. In addition, genetic mechanisms of evolution and differentiation into
sub-populations are investigated.
- to produce tools, especially molecular ones (specifie probes, oligonucleotides, ...), useful for
diagnosis, epidemiology, plant - pathogen interactions.
- to investigate the molecular mechanisms of pathogenicity.
The technical approaches are diverse, including all those currently used for the analysis of
DNA, protein and isoenzyme polymorphism, but also biological ones such as vegetative
compatibility and host range determination.
Presently, genetic diversity is investigated in populations of 1) Fusarium oxysporum f. sp.
albedinis [causing vascular disease on Date palm tree (= Bayoud) in Aigeria and in Morroeeo;
in conneetion with a national prograrn on the improvement for Date palm resistance to
Bayoud), 2) Co//etotrichum g/oeosporioides (anthracnosis of eoffee tree, in connection with a
program developed in New Caledonia on the Coffee tree pathosystem), 3) F oxysporum f. sp.
vasinjectum (vascular wilt of Cotton; in collaboration with Sudan), 4) Xanthomonas
axonopodis pv malvacearnm (cotton bacterial blight; collaborative research with Sudan), and
5) Rhizoctonia so/ani (causing rice sheath blight).
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Plant - pathogen interactions :
The goals are :
- to identify and characterize physiological and molecular mechanisms of pathogenesis and
plant defense.
- to identify resistance makers usefull for screening and/or breeding for resistance.
To gain these objectives various technical approaches are used in the fields of biochemistry,
histology, molecular biology and cytology.
These studies are presently conducted, mainly, on the couple Cotton / X anthomonas
axonopodis pv. malvacearum, where the interactions between the plant (Gossypium hirsutum)
and the pathogen are governed according to the "gene-for-gene" pattern. In the frame of this
work, an incompatible interaction between a resistant cultivar (differentiating an hypersensitive
reaction) and a given race of XAM is compared to a compatible interaction between a
susceptible cultivar and the same race of the pathogen, in order to characterize resistance
mechanisms.
Other research programs (in the fields of phytopathology and bacteriology):
- Anaylsis and modeling of phytosanitary constrains on Rice (ORSTOM / IRRI program;
located at IRRl Philippines)
- Analysis of pathosystem of the coffee tree in New Caledonia and the South Pacific region
(program located at ORSTOM / Noumea)
- Cassava bacterial Blight (ORSTOM / ClAT program; located at ClAT - Columbia).
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Director General/Directeur Général
M. 1. Nemo
Research Unit 31: Plant Breeding and genetic resources
Diversité génétique et amélioration des plantes
Dr. 1. Berthaud
Research Unit 33: Biological basis of crop protection
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d'amélioration des plantes tropicales
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Laboratoire de Morphogenèse Végétale Expérimentale
Bât. 360, Université Paris Sud - 91405 Orsay Cedex - France
Phone: 33 1 69 41 77 19; Fax: 33 1 69 85 54 90
Ducreux Georges
Callen Jean Claude
De Buyser Jacques
Haïcour Robert
Lavergne Danièle
Nato Aimé
Sihachakr Darasinh
Professeur
Maître de Conférences
Maître de Conférences
Maître de Conférences
Maître de Conférences
Maître de Conférences
Maître de Conférences
The scientific programmes of the Laboratory 'Morphogenèse Végétale
Expérimentale - ORSAY' deal with the studies of plant development and the
application of plant biotechnology for improvement of main crops. The research
activities of the Lab. are being carried out on plant regeneration through
organogenesis and somatic embryogenesis, and particularly on the study of genome
modifications induced by cell fusion and genetic transformation in sevraI crops:
potato, sweet potato, cassava, banana and eggplant. Therefore, this Institute is
involved in several national and international programmes of fundamental and
applied research:
- Identification of the cellular mecanism of somatic embryogenesis: research
funding since 1993 by the 'Ministère de l'Education Nationale - France' .
- Somatic hybridization by protoplast fusion in sweet potato (STD3-EEC project,
1992-1996, Belgium, UK, France, China, Indonesia).
- Somatic hybridization by protoplast fusion in potato (co-operation with Morocco
and Tunisia, AUPELF-UREF project, 1994-1996).
- Use of the technique of electrofusion for the production of potato somatic hybrids
(co-operation with Tunisia, Ministère des Affaires Etrangères - France, 1995-
1997)
- Genetic transformation and somatic hybridization in banana (co-operation with
CIRAD - Montpellier France - STD3-EEC project, 1992-1996).
The Laboratory 'Morphogenèse Végétale Expérimentale - ORSAY' possesses aIl
facilites and experience in advanced tissue culture, and particularly the techniques of
genetic transfonnation by particle bombardment and protoplast electrofusion which
are routinely used for the production of transgenic plants and somatic hybrids in
Solanum, Ipomoea and Musa species. Beside the research activities, the scientific
staff (7 scientists) regularly contributes graduate courses, ensures the supervision of
students of master and doctor degree, and participates in the training of scientists
from different countries for advanced tissue culture and the application of
electrofusion technique.

University of Hohenheim Institution Paper for EUCARPIA
Research Projects with Tropical Crops at the University of Hohenheim,
Institute of Plant Breeding, Seed Science, and Population Genetics and
the State Plant Breeding Institute.
Prof. G. Weber, J. Benrich and Prof. Dr. A.E. Melchinger: Physical mapping of
resistance genes of tropical maize.
Quantitative trait markers for resistance to tropical insect pests in maize were mapped on
different chromosomes. A chromosome segment-specifie DNA library will be generated
using laser microdissection and microamplification by adaptor-PCR. The clones will
provide molecular markers for breeding and be used for physical mapping of resistance
genes.
Prof. Dr. G. Weber, N. Stein, and Prof. Dr. A.E. Melchinger: Isolation of genes
conveying resistance against maize dwarf mosaic virus (MDMV). A chromosome
segment specifie library.
Genes coding for virus resistance were coarsely mapped on chromosome 6 of maize. Laser
microdissection will be employed to generate a chromosome segment specifie DNA library.
The clones will be used to provide molecular markers for breeding. Furthermore it is
planned to isolate the gene.
Dr. G. Seitz, D. Simic, and Prof. Dr. B.B. Geiger: Investigations on the introgression
of genetic resources in maize.
The influence of the degree of recombination and the proportion of exotic germplasm on
the usefulness ofcrosses between adapted and unadapted germptasm is evaluated. For this
purpose three generations, representing different degrees of recombination and different
proportions of exotic germplasm were evaluated for silage yield and silage quality traits in
multilocation trials. The estimated parameters were further used in a theoretical simulation
study to optimize the introgression process of quantitative characters.
Prof. Dr. B.B. Geiger and Dr. G. Seitz: Phenotypic stability and heterosis of maize
hybrids with diITerences in nitrogen efficiency.
Ground water pollution by nitrate is an increasing concern of farmers and scientists.
Therefore, efforts are made to develop new production systems with reduced application
of fertilizer and herbicides for areas with restriction of inputs. Maize varieties with an
improved nitrogen efficiency could constitute such systems. The prospectives ofthis study
are to analyse the phenotypic yield stability of hybrids adapted to low or high nitrogen
input. Further, the verification of the hypothesis that crossing of lines, selected in divergent
nitrogen environments, leads to higher heterosis than crossing of lines selected in similar
nitrogen environments.
Prof. Dr. A.E. Melchinger and M. Bohn: Genetic analysis of resistance to corn borers
(Diatraea spp. and Spodoptera frugiperda) in maize (Zea mays L.) using molecular
markers.
For genetic analysis of resistance of maize to tropical corn borers, FJ lines derived from
crosses between susceptible and resistant inbreds are infested with larvae of southwestern
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corn borer, suger cane borer and fall army worm at different locations in Mexico. The
parental F2 plants are assessed for their RFLP genotype using 100 RFLP markers equaHy
distributed across the entire maize genome. Chromsome segments contributing to
resistance (QTL) are located by joint analysis field and RFLP data. Objectives are (1) to
determine the number of QTL involved in resistance and their genetic effects and (2) to
evaluate their consistency in different environments and different genetic materials.
Dr. B.G. Welz, D. Saucke, A. Schechert, and Prof. Dr. B.B. Geiger: Epidemiologieal
and genetic analysis of the maize/Setosphaeria turcica pathosystem.
Setosphaeria tllrcica is the causal agent ofnorthern corn leafblight (NCLB) which is one
of the most important foliar diseases of corn worldwide. Our research is aiming at a better
understanding ofthe population biology of the fungus and the genetic basis ofresistance in
the host which shaH be rationales in breeding for durable resistance to NCLB. Specific
goals are (1) the identification of the genetic basis of quantitatively resistant inbred lines by
means ofc1assica1 and molecular (RFLP) marker assisted methods (QTL mapping) and (2)
the analysis of the population structure of the pathogen in Kenya by means of molecular
(RAPD) and virulence markers. The inheritance of virulence and RAPDs in the fungus is
also investigated (3). Field experiments are conducted in Kenya.
Dr. E.M. Mailer, U. Schlacht, and Prof. dr. B.B. Geiger: Molecular characterization
and diagnosis of corn pathogenie Fusarium species.
The causal agents of cob and stalk rot of maize, Fusarium graminearum, F. moniliforme,
and F. subglutinans produce - partly carcinogenic - mycotoxins. Severe infection precludes
the use ofofcorn for feeding or processing for foodstuff Frequently, the cobs are infected
without visible symptoms. Therefore, an early detection of the fungi in the host tissue and
information about the genetic diversity of the pathogen are important. For such purposes
the highly sensitive polymerase chain reaction (PCR) can be used. PCR is equaUy suited for
diagnosis and and for population genetic studies. In this project we use PCR for (1) early,
species-specific diagnosis of the fungus in the host tissue, (2) recording of the genetic
diversity among and within the pathogen species, and (3) analysis of the influence ofhost
plant and environment on the structure of the pathogen populations.
Dr. B.I.G. Baussmann and Prof. Dr. B.B. Geiger: The genetic and physiologieal
basis of resistance against Striga hermonthica in sorghum.
The plant genus Striga encompasses root parasites of numerous cereal and legume species
occuning in many semi-arid regions of Africa and.Asia. Yield losses due to Striga attack in
sorghum are often very high. Cultivation of resistant varieties would be a simple and
efficient means of control for small-scale farmers but the resistant genotypes which were
identified to date are generally low-yielding and do not meet the quality standards desired
by the farmer. The transfer of Striga resistance to better adapted cultivars was not very
successful in the past because of difficulties in the evaluation of resistance due to genotype
x environment interaction and high variability in the spatial distribution of Striga within
fields. In this project we attempt to detect chromosome segments harboring Striga
resistance genes in sorghum by RFLP markers. By means of marker-assisted selection
Striga resistance could then be transferred more readily and efficiently to agronomically
interesting cultivars. In addition to the genetic studies conducted in Mali and Niger, Striga
resistance mechanisms are being investigated in sorghum and specific resistance assays are
developed.
Dr. A. Gland-Zwerger, CH.P. Einfeldt, and Prof. Dr. H.H. Geiger: Influence of
heterogeneity and heterozygosity on yielding performance and stability of barley in
dry areas.
Experimental studies in many crops showed that both individual and population buffering
may considerably contribute to performance and stability of cultivars. The adaptive
significance of these phenomena is corroborated by the fact that landraces display a
considerable degree of genetic heterogeneity, even in self-pollinated species such as barIey.
Further, outcrossing rates of upto 10 % were observed in wild and cultivated barIeys
leading to a noteworthy level of heterozygosity in the populations. However, since a
doubled haploid line (DHL) is completely homozygous and homogeneous, the question
arises whether a DHL will be productive and stable enough to cope with the extreme
cIimatic conditions in the ICARDA mandate area. Two gene pools with three barley
accessions each (Iandraces and improved lines) served as base materials. From each
accession one parent line was deveJoped by anther culture. These served for further crosses
to deveIop F2 populations and DHL. In field experiments in Syria, the parent lines, selected
F2 populations and 10 DHL were compared in pure and mixed culture. The groups of
materials differ in heterozygosity and heterogeneity.
Dr. G. Oettler and Prof. Dr. B.B. Geiger: Methodical and genetic investigations on
stress tolerance in Triticale.
Resistance breeding is the most promising strategy to secure crop production under stress
conditions. The project aims at developing in-vitro test systems (suspension and protoplast
culture) to screen for Al-tolerance and clarify physiologicaVbiochemical mechanisms of
tolerance in Triticale. Field tests on Al-toxic soils in Brazil supplement the research.
Additionally, genetic pararneters regarding the role of the cytoplasm under stress conditions
(Iow N input, Al-toxicity, Fusarium graminearum infection) are estimated by testing
euplasmic and alloplasmic Triticale.
Dr. W. Link and B. Schill: Usefulness of intra- and interpool crosses of the Central
European and the Mediterranean faba bean gene pools for breeding.
The objective is to study, based on quantitative-genetic methods and on molecular markers,
whether germplasm of agro-ecologically diverse provenience can be succesfully used to
broaden the genetic variance for breeding. The materials are progenies of crosses within
and between the Central European and Mediterranean gene pools. The evaluation of these
entries over several years and locations in Germany and in the Mediterranean region will
show the genetic diversity of these genotypes, the amount and structure of heterosis, and
the existence and magIÙtude of negative recombination effects in interpool progenies on
their performance.
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DI.VAP.R.A Plant Breeding and Seed Production, University of Turin
Via Giuria, 15 10126 Turin, Italy
tel 39 - 11 - 657.300 fax 39 - 11 - 6502754 Email: Plant Bre @ pop. fileita. it
The DI.VAP.R.A (Department of Valorization and Protection of Resources from
Agriculture and Forestry) belongs to the University of Turin. It was founded in 1991
linking four different Institutes, among them the Institute of Plant Breeding and Seed
Production, that became a section of the DIVAPRA.
ln this Section the main subjects of teaching are:
Agricultural Genetics
Plant Breeding for Agricultural Crops
Forestry Genetics
Genetics of Seed Production
Genetic Resources
Plant Biotechnology.
A three year Ph 0 is activated on the subject "Seed Science Technology" with
particular regard to vegetable, forest, ornamental and aromatic plants.
The topies of research are:
Breeding for: virus resistance in Phaseolus sp.; earliness in runner bean œ.:.
vulgaris) for grain production; fruit quality in pepper (Capsicum annuum); adaptability in
okra (Abelmoschus esculentus). A new variety ('Lucisa Peaqua') of P. coccineus has
been recently released.
Genetic resources of vegetables and forest trees: characterisation by
morphological characters, isozymes, karyotype analysis, DNA content, stress tolerance,
virus resistance; storage of seeds (+4° C; -18° C), pollen and embryos
(cryopreservation).
Seed Science: flow cytometric analysis of nuclear replication stages in seed
tissue of vegetable and forest tree seeds. Effect of priming treatments on seed
performance, nuclear replication activity and storability. Dormancy in okra seeds.
Other activities
Germplasm Bank management: Capsicum sp; Phaseolus sp. and
Abelmoschus esculentus.
Publication of "Capsicum and Eggplant Newsletter" (yearly; 1995, n014)
Funding:
public: National Organisations (Ministry of University and Scientific Research; Ministry
of Agriculture; National Research Council).
Regional Organisations (Piedmont, Aosta Valley).
International Organisations (FAO, EC)
private: Seed companies

Catholic 'University of Nijmegen
General information about institution
The research program within the department of Molecular and Laser Physics of the
Catholic University of Nijmegen is divided in three themes; first, molecuJar collision re-
search, energy transfer and chemical reactions; second, spectroscopy of radicals, ions,
large molecules and clusters; third, molecular quantum electronics, non-Jinear generation
of radiation and applied laser research.
Within the third group trace gas detection is categorized, based on CO and CO2 laser-
based photoacoustics. Specific gases, such as ethylene, acetaldehyde, methane, ozone,
ammonia and water can be measured at sub-ppbv level.
Gas exchange of (plant) organisms has been monitored under different conditions. Ex-
amples are (wlth research partners):
(1) ethylene production during submergence of plants (Experimental Plant Ecology-
Nijmegen and Long Ashton Research Station-Bristol), germination of seeds (Organic
Chemistry-Nijmegen, Physics Department University-Bonn and IBV-CNR Milan), ripen-
ing of fruit (ATO-DLO-Wageningen, FMIPA-UGM-Yogyakarta, CINVESTAV-Mexico),
(2) nitrogen fixation by cyanobacteria (Microbiology-Amsterdam),
(3) methane emission in mud and by insects concomitantly with water and carbondioxide
(Microbiology- Nijmegen and Max Planck Institute Marburg),
(4) breath analysis of human beings (Toxicology-Nijmegen).
Tropical plant species
Fruit species which have been studied (concerning ethylene emission rates) are avocado,
apple, banana, bell pepper, buah meru, buan ceremai, cherry tomato, chili peppers, citrus
fruit, coconut, cucumber, custard apple, durian, fig, guave, jambu katem, jeruk kingkit,·
kepel, kiwi, klengkeng, kopyor, kuweni, langsat, lemon, mahkota dewa, mandarin, man-
gosteen, markissa, melinjo, melon, mundu, otaheite apple, otaheite chestnut, pace, pakel,
papaya, pear, pineapple, pomegranate, rambutan, salak, sawo kecik, sawo manilla, sirsak,
starfruit, tomato, tuna and waterapple; sorne species are indicated by their Indonesian
name. Thereby, Striga seeds have also been investigated.
Most fruit species have been studied in Yogyakarta Indonesia, except for the tUna and
chili peppers being studied in Mexico and the bell pepper, (cherry) tomato, citrus fruit,
cucumber, fig, kiwi, mandarin and pear being investigated in Nijmegen. Striga seeds have
also been studied in Nijmegen.
Themes of research have been (local) emission pathways for ethyJene and CO2 , total
production rates of ethylene for (im)mature fruit, (local) effects of wounding, anoxic
treatment of fruit and stimulated germination of Striga seeds.
35
36
Addresses of collaborating institutions on tropical research.
Catholic University of Nijmegen
Department of Molecular and Laser Physics
Prof. D.H. Parker, Prof. J. Reuss, Dr. F. Harren and Dr. H. de Vries
Toernooiveld 1
6525ED Nijmegen
The Netherlands
Catholic University of Nijmegen
Department of Organic Chemistry
Prof. B. Zwanenburg and Drs. J. Thuring
Toernooiveld 1
6525ED Nijmegen
The Netherlands.
ATO-DLO
Dr. E. Woltering and Dr. H. van der Valk
Bornsesteeg 59
P.O. Box 17
6700AA Wageningen
The Netherlands.
Gadjah Mada University
Physics and Mathematics Department
Dr. Muslim and Drs. J. Wasono
Sekip Unit III Bis 21
Yogyakarta
Indonesia
Centro de Investigacion y de Estudios Avanzados dei I.P.N.
Department of Physics
Prof. H. Vargas and Dr. J.J. Alvarado-Gil
A.P. Postal 14-740
07000 Mexico D.F.
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Tropical crops related research and teaching at wageningen
R.G.F. visser!, M.A. Beek2 , J.Hardon3 & E. Jacobsen!
! Dept. of Plant Breeding, Graduate School Experimental Plant
sciences, Agricultural University Wageningen, PO Box 386, 6700
AJ Wageningen, the Netherlands, Fax 31-317-483457
2 Center for Plant Breeding and Reproduction Research, PO Box
16, 6700 AA Wageningen, the Netherlands, Fax 31-317-418094
3 International Agricultural Centre, PO Box 88, 6700 AB Wage-
ningen, the Netherlands, Fax 31-317-418552
In Wageningen three organizations are involved in research,
consultancy and teaching in areas related to growth, genetics
and breeding in tropical crops. These are the Agricultural
University, the Centre for Plant Reproduction Research and the
International Agricultural Centre. In this paper a very com-
prehensive overview is given of the main areas of attention of
each of the three organizations. Some examples of particular
research fields and interest are given as weIl.
Agricultural University (WAU)
The Agricultural University Wageningen established in 1918 is
involved in teaching and research. From i ts over 60 depart-
ments many have links with tropical crops. The departments of
Agronomy and Plant Breeding carry out research on a number of
tropical crops. The department of Agronomy, notably the secti-
on Tropical Crop science, is involved in reserach on groundnut
and rice.
The department of Plant Breeding has its emphasis on durable
resistance research in crops such as groundnut (Budnecrosis) ,
durum wheat (yellow rust) , rice, Ethiopen barley landraces and
true potato seed varieties in China. These researches are in
many cases carried out in international institutes like CIM-
MYT, ICRISAT and IRRI. A large part of the research efforts of
the department is directed to cassava. Research is conducted
on obtaining a regeneration and transformation system and
isolation of genes involved in carbohydrate metabolism. PhD
students are trained, either by the normal system of three to
four years of research in Wageningen or are socalled PhD
Sandwich students (6 months in Wageningen, followed by three
years in the country of origin concluded with again a six
rnonths period to write the thesis in Wageningen). Training of
MSc students is conducted within the MSc course Crop Science.
Agricultural Research Department of the Netherlands (DLO)
DLO contains a number of different institutes related to
agricultural research in its broadest sense. The most impor-
tant ones in relation to tropical crops are the Center for
Genetic Resources (CGN, Director J. Hardon) of the CPRO-DLü
and the AB-DLO. An example of international collaboration is
the programme called BIOBREES. A project on the use of bio-
technology in plant breeding in Indonesia (ao. on hot pepper) .
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International Aqricultural Centre (lAC)
The International Agricultural Centre (lAC) is an independent,
non-profit foundation attached to the Netherlands Ministry of
Agriculture, Nature Management and Fisheries. Established in
1951, lAC provides training and advisory services in agricul-
ture, rural development and environment. These services are
directed to developing countries and countries in transition.
lAC has modern, fully equipped training facilities and resi-
dential accommodation for course participants, as weIl as
facilities for the total organization of international con-
gresses and conferences.
lAC's advisory services are geared towards enhancing the
quality of development efforts in agriculture and rural deve-
lopment. These services include: assessing proposaIs for
development projects and programmes and advising on their
feasibility and likely impact.
lAC's training services comprise a wide range of activities
aimed at the dissemination of knowledge and skiIls relevant to
agriculture and rural development. In this respect the courses
on Applied Plant Breeding and Potato Production, Storage and
Seed Technology are of particular interest.
One of the main tasks of the lAC is to monitor and assess the
results of projects carried out in developing countries and
financed by national and/or international donor agencies like
Worldbank. Examples of this are the monitoring for the Dutch
Ministry of Foreign Affairs (DGIS) of projects on Durable
Resistance in Plants.
Apart from the three institutions themselves some recent
developments have led to the establishment of a 'wageningen
Beed Center (WSC)' which links up research and training acti-
vities of the CPRO-DLO institute with that of three Depart-
ments of the Agricultural University (Depts. of Plant Bree-
ding, Plant Physiology and Agronomy) and the lAC in the areas
of plant breeding, seed technology and seed related issues.
Recent activities are the involvement of WSC in seed projects
in for example Bangladesh, Kenya, China, lndonesia, Sudan and
Yernen.
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CENTRO DE INVESTIGAÇÂO DAS FERRUGENS DO CAFEEffiO (CIFC)
(Caffee Rusts Research Center)
Quin/a do Marquês, 2780-0EIRAS Portugal.
Coffee Rusts Research Centre (CRRC) was founded on the 29lh April 1955 by an agreement
(Agreement FO-PO-5) between the Portuguese and USA governments. The foundatour and great
entrepeneur of this Centre was an eminent phytopatologist, Prof. Branquinho d'Oliveira, who was
distinguished by the International Scientific Community with several awards. He was the first Oirector
of the Centre. Since hi~ retirement, in 1973, the Oirector is Dr. Carlos Rodrigues Jr..
Coffee Rusts Research Centre is a Government Institution and is one of the 24 Centres which belongs
to Scientific Institute of Tropical Research (lnstituto de Investigaçao Cientifica Tropical - nCT).
Since its foundation the Centre is considered to be a unique Centre, because it is the only Centre in
the world where basic research on coffee rust is centralised away from coffee growing countries
avoiding, thus, the danger of contamination of coffee cultures with new coffee rust races or with other
diseases.
The two most damaging coffee diseases are leaf rust or orange rust and coffee berry disease (CBO),
whose causal agents are, respectively, Hemi/eia vas/atrix Berk. & Br. and Co//e/o/richum kafJeC01um
Noach. sensu Hindorf. Both diseases are very important and they have great economic expression and
can reduce yields in 50 to 70%.
The main objective of the Coffee Rust Research Centre has been, until recently, centralised on the
study of the coffee leaf rust. However, in the last 6 years special attention has been dedicated to the
study of coffee berry disease (CBD).
Breeding for rust resistance has been one of the most important research Iines of the Centre, being the
following other research lines in course:
1 - World survey of the physiologie races of Hemi/eia vas/atrix and characterisation of physiological
groups of coffee.
2 - Genetic study of the rust resistance in coffee.
3 - Histopathological study of the coffee - H. vas/atrix interaction.
4 - Biochemical study of the coffee - H. vas/atrix interaction.
5 - Survey of physiological races of Co//e/o/richum kafJeC01um from different origins, screening of
coffee germplasm with different physiologic races of the fungus and breeding for CBO resistance.
6 - Development of different coffee tissue culture techniques and its application in coffee breeding
and genetic transformation.
The discovery of" Hibrido de Timor" has been a breakthrough in the history of this Centre, because
of its resistance to ail known orange rust races, to the resistance of sorne progenies to CBO and also
to sorne species of Me/oidogyne (nematode).
CRRC created a new cultivar - Catimor - which is resistant to ail the known rust races and with other
agronomic traits. This cultivar has been distributed to more than 40 coffee growing countries.
CRRC has a proficuous collaboration with im portant institutions working in coffee breeding
programmes, namely Centro Nacional de Investigaciones de Café (CENICAFE), Colombia, Instituto
Agroné>mico de Campinas (lAC), Brasil, Programa Cooperativo para Proteccié>n, Modemizacié>n de
la Cafeicultura en Centroamérica, México, Panama y Républica Oominicana (PROMECAFÉ), Costa
Rica, Universidad Central de Venezuela (VCV), Venezuela, Coffee Research Station (CRS), Kenya,
Central Coffee Research Institute (CCRI), Balehonnur,India, etc .. Besides these institutions, the CRRC
maintains collaboration with in many countries ail over the \Vorld. .
Finally, CRRC gives training to people coming from ail over the world in different areas of its main
research lines, namely 10 gradualcs, MSc ,PhO and post - doctoral degrees.
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Portugal
Tropical Sciences Research Institute
(INSTITUTO DE INVESTIGAÇÂO CIENTIFICA TROPICAL)
The origin of the Tropical Sciences Research Institute (IlCT) dates from 1883, when a "Cartography
Commission" was created to promote the scientific study ofthe ancient Portuguese colonies in Africa and
to establish the basis for their scientific occupation. lt was the first Portuguese institution devoted, in a
permanent way, to develop scientific research in the tropics.
Presently, I1CT is a Portuguese scientific institution depending upon the Secretary of State for Science
and Technology of the MinisOy for Planning and Territorial Adm inistration. The aims of its activity are
mainly concemed with the promotion and accomplishment of: scientific and technological research
focused on the tropical areas; cooperation with countries of those regions, specially the Portuguese-
speaking countries in Africa; contributing to the solution oftheir scientific or technical problems and the
training of scientific staff.
ln order to achieve its objectives IlCT has a number of legal attributions, namely :
- to coordinate the activities resuIting from the scientific relations between Portugal and the tropical
countries;
- to plan the scientific and technical cooperation activities towards tropical countries;
- to implement collaborative scientific and technical assistance programmes as weil as training
programmes through scholarship schemes;
- to support university teaching and research in areas of its scientific activities.
IICT, which is an important instrument of the Government's policy concerning scientific, technical and
cultural relations with the Portuguese-speaking countries in Africa, includes a 500 staff, among which 200
are research fel10ws and collaborating university professors, all with tropical experience. It includes 23
specialized research centres, integrated in 6 Scientific Departments which em brace areas such as: Agrarian
Sciences, Geographie Engineering, Biological Sciences, Earth Sciences, Historical, Economical and
Sociological Sciences, and Ethnological and Ethno-Museological Sciences. lt also possesses a
Documentation and Infonnation Centre which is one of the most important in the world for this specific
area.
ln addition to the activities nonnally developed in collaboration with the Portuguese-speaking countries
ofAfrica, nCT also maintains extensive cooperation with nearly 40 other countries in the tropics around
the world- Brazil, Colom bia, Mexico, Costa Rica, Panama, Malawi, Tanzania, Zim babwe, Senegal, India,
Sri-Lanka, Thailand, China, etc.
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Instituto Canario de Investigaciones Agrarias (lCIA)
Apartado 60, La Laguna 38080 Tenerife (Canary Islands) Spain.
Phone: +34-22) 4763 00 Fax: +34-22) 4763 03
President of the lClA: Manuel Fernandez Galvan
The ICIA is an agricultural research institute of the Canary Islands Government. As a govemment
agency, it is ultimately supervised by the Consejeria de Agricultura, Pesca y Alimentaci6n dei
Gobierno de Canarias and its research staff is in its majority composed of Civil Service personnel.
Research funding is provided by projects (usually covering 4-year periods) approved by central
government institutions - the Ministry of Agriculture, Fisheries and Food, and the Ministry of
Education and Science - as weil as by the European Union through its Framework Programme for
Research and Technological Development.
The main experimental centre and facilities of the ICIA are located at Valle Guerra, near La Laguna,
on the northem coast of Tenerife island, with sub-stations at Güimar (southeast) and Guia de lsora
(southwest). In the south of the island of Grand Canary, in Vecindario, a further station will soon be
completed.
The Jardin de Aclimatacion de La Orotava, a public botanic garden in Puerto de la Cruz (Tenerife),
also belongs to the lnstitute.
IClA's main research objectives are tropical and subtropical horticulture, protected cultivation of
omamentals and early-season vegetables, and dairy goat husbandry and forage crops.
Department of Omamental Horticulture: Optimizing rose production in mild-winter greenhouse.
A nthurium and Strelitzia cultivar development and cultural techniques. DeveJopment of new
ornamentals from local and Neotropical flora.
Research Staff: Dr. Manuel Caballero-Ruano (Head of department), Ms. M' Carmen Cid-BaUarin, Mr.
Miguel-Apeles Diaz-Perez, Mr. Luis Herreros-Delgado, Mr. Pedro Mansito-Perez, Mr. Manuel
Navarro-Gonzalez.
Department of Plant Protection: Etiology, epidemiology, and control of Phytophthora ssp. and
Fusarium spp. lntegrated pest and disease management for tropical and subtropical crops.
Mychorrhizal studies.
Research Staff: Dr. Aurelio Carnero-Hemandez (Head of department), Ms. Luisa Gallo-L1obet, Mr.
Julio Hemandez-Hernandez, Dr. M' Carmen Jaizme-Vega, Mr. Francisco Perez-Padron.
Department of Soils and Irrigation: Water requirements, deficit irrigation, and water qualily
influence. Fertilization management, and efficient use of applied N: crop production and pollution
problems.
Research Staff: Mr. Luis Estruch-Felis, Mr. Francisco J. Gonzalez-Diaz, Dr. Rafael Munoz-Carpena,
Mr. Nelson Perez-Perez, Mr. Jose Luis Santana-Ojeda, Ms. Ana Rosa Socorro-Monzon, Dr. Cannen
Luisa Suarez-Sanchez.
~------ -----
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Department of Tropical Fruit: Banana physiology, cultivar evaluation, plantation management, and
postharvest practices. Cultivar adaptation, floral biology, and orchard management of tropical fruit
crops, particularly of mango, papaya, cherimoya, litchi, and carambola. Greenhouse cultivation of
tropical fruits
Research Staff: Mr. Juan Cabrera-Cabrera, Mr. DomingQ Fernandez-Galvan, Dr. Victor Galan-Sauco
(Head of department), Dr. Ma Jose Grajal-Martin, Mr. Pedro M. Hernandez-Delgado, Dr. Antonio
Marrero-Dominguez, Dr. Cristina Rodriguez-Pastor.
Temperate Fruit Unit: Ampelography and clonai selection of local wine grape cultivars. Adaptation
of drought-resistent crops (fig and Opuntia) and evaluation of local stone-fruit cultivars with low-
chilling requirements.
Research Staff: Mr. Eladio Gonzalez-Diaz.
Applied Microbiology Unit: Treatment and use of agricultural wastes and urban waste waters.
Research Staff: Mr. Emilio Corominas-Roig.
Unit of Livestock - Pasture and Forage Crops Dairy goat breeding and herd management,
particularly for cheese production. Use of endemic forage plants (species of Chamaecytisus,
Bituminaria, Rumex, etc.,).
Research Staff: Mr. Juan Capote-Alvarez, Ms. Ma dei Rosario Fresno-Baquero, Ms. Pilar Mendez-
Perez.
Applied Botany Unit Study and mapping of autochthonous and endemic flora, covenng the
Macaronesian Region.
Research Staff: Dr. Arnaldo Santos-Guerra.
DEPARTMENf OF FIELD CROPS
FACULTY OF AGRICULTURE, AKDENIZ UNIVERSITY
In 1990, the Department started to offer eourses in the study of field· erops
breeding and agronomy for B.S., M.S. and Ph.D. degrees. Il is a young
depertmant trying to develop. We are eollaborating with the neighbouring
research institutes in the region. We have alsa good relationships with the abroad
institutions, on the basis of researeh eontraet and researeh agreement. The
department is well-experieœed with plant mutation techniques.
M1Ihan ÇAGIRGAN, Ph.D., Associate Professor
Deportment Head
Sadtk ÇAKMAKçI, Ph.D., Assistant Profussor
Kenan TURGUT, Ph.D., Assistant Professor
Currmt Research l1deresb:
Barley:
Physiology-breeding of drought resistance. Role of Abscisic aeid in seed
germination and drought physiology. Methodologieal aspects of selfpollinated
erops, male-sterility faeilitated reeurrent selection, mutation breeding, mutants as
a tool for physiologieal and biochemical studies. Mutant heterosis and
transgressive variability using mutant as eross eomponents. Fixation of heterosis.
Malting quality. Proanthocyanidin-free barley.
Wbeat:
Resistance 10 drought and water-logging.
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Chickpea:
AU aspects of winter growing chickpea. Specific emphasize is given to deve10p
cold tolerance~ Ascochyta-blight resistance in the local spring types which have
large-seed and adaptation characteristics through mutation induction. Also we
are trying to improve exotic cold tolerant and Ascochyta-resistant cultivars which
bave small seeds.
Sesame:
Sesame breeding for intensive management conditions (i.e.~ indehiscent capsules~
homogenious flowering andmaturity, determinate plant habit, wilting tolerance).
Biotechnological aspects of sesame such as In vitro· regeneration· and genetic
transformation.
Peanut:
Genetic improvement and adaptation of peanut for second-crop growing
conditions. We are looking for the opportunities to work on peanut
biotechnology.
Cotton:
Wheat and cotton are the most important main crops in the region.
Monoculturing cotton in the region for decades has caused, important pest~
pesticides and thus serious environmenta1 prob1ems. Therefore genetic
improvement for plant characteristics which are related to pest tolerance is
important prevailing. Also it is important to development of agronomic practices
for environment friend1y cotton growing in the region. We are planning to work
on genetic transformation ofcotton.
Reading: The University, the Faculty of Agriculture and Food, and a
Tradition in Research on Plant Species of Economie Significance in
the Tropics
R.J. Summerfield+ and B. Pickersgill*
+ Department ofAgriculture, The University of Reading, Earley Gate, PO Box 236,
Reading RG6 6AT, Berkshire UK
* Department of Agricultural Botany, School of Plant Sciences, The University of
Reading, Whiteknights, PO Box 221, Reading RG6 6AS, Berkshire UK
The University
The University of Reading received its Royal Charter in 1926, but its traditions and
roots go back into the later years of the nineteenth century. Development of the 120ha
of landscaped parkland that now form the Whiteknights campus began in 1954 and is
ongoing. The University now boasts over 12000 students from more than 120
countries. Students from the warmer regions, notably from the developing countries,
both within and without the Commonwealth, represent a substantial proportion ofthis
cosmopolitan community. A university in Britain has the dual functions of research
and teaching: each endeavour strengthens the other. The University of Reading has a
worldwide reputation for research, particularly in food and agricultural sciences.
Teaching is provided by forty-five departments, grouped into five Faculties: viz
Letters and Social Sciences, Science, Agriculture and Food, Urban and Regional
Studies, and Education and Community Studies.
The Faculty of Agriculture and Food
For more than 100 years the Faculty of Agriculture and Food has been one of the
largest of its kind in the United Kingdom. Its ten departments, sorne of which are
incorporated within two inter~Faculty Schools, encompass a broad range of subjects
and disciplines related to worldwide demands for better human and animal nutrition
combined with sustainable production and environmental protection. The Faculty has
educated and trained men and women who have become farmers, research workers,
teachers, advisers, administrators and managers. They now work in the agriculture,
horticulture, food and other industries, in official services, or in education, in the UK
and overseas.
The Faculty has a strong commitment to the education of overseas students,
particularly at postgraduate level, where a vast and diverse range of courses is offered.
Courses of up to one year's instruction lead to the degree of Master of Science (MSc),
e.g. MSc in Crop Physiology. Other courses covering two years, partly formai
instruction and partly independent work, lead to the degree of Master of Agricultural
Science (MAgrSc) or Master of Philosophy (MPhil), e.g. MAgrSc in Tropical
Agricultural Development; MPhiJ in Plant Breeding. One year courses for
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postgraduate diplomas are also available. A course of full-time guided research
during a period of two years can also lead to the degree of MPhil; a minimum of three
years of guided research are necessary for the degree of Doctor of Philosophy (PhD).
Both research degrees may be conducted on a "split-site" basis, with preparatory (3-4
months) and concluding (8-9 months) phases at Reading, the research in the interim
being carried out elsewhere, often in the tropics or sub-tropics. These arrangements
both promote and are aided by the Faculty's many working associations and formal
links with other faculties and institutions worldwide.
Research on Tropical Crops
Constraints on space permit only the briefest summaries of the active research in
progress on a diverse range of tropical crops in the Faculty of Agriculture and Food.
The Inter-Faculty School of Plant Sciences is associated with breeding programmes
on oil palm (breeding methods and selection procedures); cashew (statistical study of
variability in yield; breeding for resistance to powdery mildew); and lupin (adaptation
of Lupinus mutabilis to European conditions). More fundamental work in genetics and
cytogenetics concems Capsicum (segregation in interspecific crosses; genetic control
of barriers to hybridisation; chromosomal differentiation; and induction of somaclonal
variation through vegetative propagation); Arachis (origin, differentiation
reproductive biology); and maize (chromosome "painting" and microdissection;
breeding for virus resistance). Projects related to biodiversity and conservation in the
tropics incIude work on the genetic effects of exploitation and early stages of
domestication in Stenocereus stellatus; genetic diversity and breeding system of
Aquilaria malaccensis (Thymeleaceae); agriculture and sustainable use of rainforest
by the Tawahka Indians of Honduras; effects of selective timber harvesting on
diversity of palms, especially rattans; and demography of two Malaysian species of
Arenga (palmae).
Other investigations with implications for genetics and breeding involve Theobroma
(development and maintenance of a database on cocoa germplasm; maintenance of a
cocoa quarantine facility and work on environmental effects of growth and yield of
cocoa; reproductive biology of Theobroma spp.); Musa (tissue culture in relation to
germplasm storage and multiplication, somaclonal variation; classification and
identification of clones; epidemiology of black Sigatoka disease; ripening and post-
harvest physiology ofbanana fruits); and rice (differences in antifungal compounds in
blast-susceptible and blast-resistant cultivars). Techniques of tissue culture and
micropropagation are being developed for several tropical genera, including various
herbaI and medicinal species from northem India. Many of these research activities
include use of DNA and/or isozyme polymorphisms as research tools. Specifie
interests in molecular systematics include a study of generic and specifie relations in
the Leguminosae (Mimosoideae).
Additional expertise in the School concems mechanisms of pest and disease resistance
through the induction of phytoalexins; screening for and physiological basis of
resistance to aphids in legumes, Brassica and cereals; disease control in rice, cotton,
soyabean, tobacco, coffee, maize and sugar cane; weed biology and control (Slriga-
host interactions; biology and control of !mperala cylindrica in maize-cowpea
rotations; weed studies in coffee, tea, maize and intercrops). Investigations on abiotic
stress involve studies on salt tolerance in potatoes and tomatoes (inc1uding genetic
transformation) and barley. Research in agrometeorology is targetting the effects of
weather in tropical agriculture, the use of c1imatic data in agricultural planning, and
the development and simulation modelling of crop growth.
Research undertaken since 1972 at the Plant Environment Laboratory (PEL) of the
Department of Agriculture has established an international reputation for advancing
knowledge of the phenological adaptation of tropical and sub-tropical legumes
(soyabean, cowpea, pigeonpea, lentil and chickpea) and cereals (rice, maize and
sorghum), and on the carbon and nitrogen metabolism of tropical legumes. Past
research was largely 'strategic' rather than 'adaptive', utilising the unique range of
controlled environment facilities at PEL. Presently the Laboratory is involved in both
strategic and adaptive research in collaboration with both lARCs and NARS,
particularly in sub-Saharan Africa. On-going research projects include screening for
phenological adaptation in cowpea, sorghwn and pigeonpea; high temperature and
water-deficit tolerance in groundnuts; and physiological and agronomic studies in
grain legumes, with particular reference to partitioning.
The Inter-Faculty Crop Protection Research Unit is researching the interactions
between nematodes and soil-borne fungal pathogens in a range of tropical crops,
especially cotton, pigeonpea and maize. The Unit is also working with NGOs and
lARCs on the implementation of lPM strategies for pest and disease control on
tropical vegetable crops in Sri Lanka; on the mechanisms by which tropical crops,
especially banana, resist nematode attack; on the epidemiology and control of
diseases on tropical tuber crops, especially anthrancnose of yarn, and on the biology
and control of foliar and head diseases of tropical cereals, especially maize, sorghwn
and finger millet.
The Agricultural and Rural Systems and Management Section of the Department of
Agriculture has recently completed work using genotypic variation in f10wering
responses to temperature and photoperiod to select lentil germplasm for the West
Asian highlands and has a continuing interest in the effects of environment on the
productivity of both lentil and chickpea. The Section is also investigating the
potential of diverse legume species as coyer crops and green manures on steep tropical
and sub-tropical hillsides. Photothermal effects on phenological development will be
assessed in target species including velvet bean (Dolichos lablab), sword beans
(Canavalia spp.) and Mucuna spp.
ln the Department of Soi! Science, most research on tropic-adapted species is
concerned with the ways in which either soil management has an impact on the
growth and yield of crops or the crop has an effect on soil fertility or other soit
properties. ln the former category research is focussed on the effects of N and P
fertilizers on tbe growth of rice, sorghum, cowpea and chickpea, and in the latter there
are studies in Syria on the amount of N2 fixation occurring in legume/cereal-based
systems, and in Kenya on the role of crop residues in maintaining soil fertility. Crop
species currently under investigation include sorghum, cowpea, wheat, lentil, maize,
chickpea and groundnut. Other recent initiatives include work in tropical agroforestry
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systems in the semi-arid and highland regions of Kenya. This research involves the
study of root systems and the modelling ofwater and nutrient uptake.
Finally, the Department of Applied Statistics is involved with experimental design
and data analyses on numerous tropical species including cashew, maize, sorghum,
pigeonpea and various multî-purpose trees.
The University of Reading, geographically, is a long way from the tropics. Research
at The University is however - and hasbeen for many years - heavily conunitted to the
crops of the warmer regions studied both in situ and under simulated field conditions
in controlled conditions, and in cooperation and collaboration with colleagues in
national and international crop improvement progranunes worldwide.
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The Salinity Research Group
School of Biological Sciences
The University of Sussex
The University and the School of Biological Sciences:
The University of Sussex is an institution of higher education dedicated to teaching, learning and
research. The University has both arts and science Faculties and the School of Biological Sciences
has wide-ranging interests covering biology, biochemistry and experimental psychology. The School
was rated at the highest level (5) at the last Government Research Assessment. The University was
founded with an interdisciplinary approach across traditional boundaries and the School does not
have a rigid departmental structure. 'Salinity Research' in an informai grouping which reflects the
fact that soil salinity is the principal, though not exclusive, context of our work on the physiology,
breeding and genetics of tropical crops. The Group interacts with other members of Biology to
investigate interactions of salinity with other stresses (such as drought, insect pests and atmospheric
pollution) and the ecological aspects of stress. Within the School, relevant interests of other
members of Faculty include plant ecophysiology (water deficit, atmospheric pollution, elevated
carbon dioxide), community ecology and plant biochemistry. On a wider scaIe there is relevant work
on soils (in Geography) and the economics of developmental issues (in the Institute of Development
Studies).
The Salinity Research Group:
A sustainable solution to soil saIinity will require an holistic combination of plant improvement, and
management of irrigation and drainage. The Salinity Research Group at Sussex has been involved in
this issue in a developmental context for twenty years. Globally, plant improvement has proven
difficult because the complexity of plant response to saIinity undermines many conventional plant
breeding procedures. Research into the physiology of saIt tolerance has provided a basis for
partnership with plant breeders and we have worked with plant breeders to develop physiological
approaches to plant improvement. We have CUITent progranunes including both formai and informai
collaborations overseas that range from practical breeding, through physiology to the molecular
genetics of salt tolerance. We have a formai collaboration with the John Innes Centre, Norwich, UK.
on rice genome mapping. The Salinity Group has published more than 100 scientific papers in the
last 20 years and attracted about f2.5 million in research funding in the last five years, and we have
received funding from the Overseas Development Administration continuously since 1976.
Tropical species studied:
Rice, wild rices, wheat, chickpea (Cicer arietil1um), Indian mustard (Brassica juncea).
Research areas:
Physiological basis of salinity tolerance
Plant breeding for salinity tolerance using physiological methods
Genetics and molecular genetics of salinity tolerance, including marker-assisted breeding
Interaction of salinity and other environmental stresses
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Current formai (funded) collaborations overseas:
International Rice Research Institute, The Philippines
The Central Soil Salinity Research Institute, India
CSIC Institute 'La Mayora', Algarrobo-Costa, Spain
On-going or informai collaborations:
Atomic Energy Research Centre, Tando Jam, Pakistan
The Bangladesh Rice Research Institute
National Agricultural Research Center, Islamabad, Pakistan
CSIC Institutes at Murcia and Zaragosa in Spain
Working locations:
Northern India
The Philippines
Working experience:
India, Pakistan, Bangladesh, Philippines, Zimbabwe and Kenya.
Institutionallinks:
India, Pakistan, Kenya and Sri Lanka.
Research leaders:
AR Yeo and T J Flowers
School ofBiological Sciences
The University of Sussex
Brighton BN1 9QG, UK
Telephone 44 1273 606755
Facsimile 44 1273 678433
E-mail a.r.yeo@sussex.ac.ukort.j.flowers@sussex.ac.uk
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Centre for Arid Zone Studies,
University o[Wa/es. Bangor.
Gwynedd. Wa/es, LL57 2UW, u.K.
The Centre for Arid Zone Studies (CAZS) was set up in 1984 as an independent wùt within the University
of Wales, Bangor. It currently employs 30 full time staff and has access to a similar nwnber of part-time
associates. Staff from the Schools of Agriculture and Forestry, Biologlcal Sciences, Sociology and Social
Policy and Accounting, Banking and Economics, and from the Institute of Terrestrial Ecology in Bangor,
pnrticipate in the activities of the Centre. These activities include management, research and teaching
activities in over 30 countries in 4 continents, concentrating on semi-arid reglons. CAZS runs a full- lime
MSc course in Rural Resource Management and Water Resources, and manages the Plant Science Research
Programme for the Renewable Nntural Resources Division of the Overseas Development Administration.
Funding cornes from a wide vnriety of sources in the Government, Private and Voluntary sectors.
Current research projects involved with plant breeding and genetics include;
Rice and maize breeding/selection based on local needs.
Species :
Themes :
Staff :
Locations:
Partners:
Director:
Oryza sativa
Conunwùty based improved farming techniques in nrid areas of India.
2
India
KRlBHCO (India-Britain Dryland Fanning Project), New Delhi, India.
Dr. J.R. Witcombe
Sma//[armers seed supp/y.
Species :
Themes:
Po/icy re[orm
Staff:
Locations:
Pnrtners :
Director:
Oryza sativa
Development of analytical techniques of mapping production and release of improved
varieties of cereal seeds.
3
lndia and Nepal
Overseas Development Institute and KRlBHCO (lndia-Britain Dryland Fanning Project),
New Delhi, lndia.
Dr. J.R. Witcombe
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Introdudion, incorporation and assessment ofgenes for salt tolerance in Indian and Pakistani wheat
cultivars. ODA project targeted on India and Pakistan.
Species:
Themes:
Staff:
Locations:
Partners :
Director:
Triticwn aestivwn
Improvement of salt toleranee of wheat for Pakistan and India
1 full time + 1 part time teclmician
Field sites in Pakistan and Spain
Unidad de Suelos y Riegos, SIA-DGA, Zaragoza, Spain,
Saline Agriculture Research Cell, University of Agriculture, Faisalabad.
Soil Science Department, NWFP AgricuJtural University, Peshawar, Pakistan,
Central Soil Salinity Research Institute, Kamal, India.
Dr. P.A. Hollington, CAZS, University ofWales, Bangor.
Molecular markusfor improving drought resistance in rice. ODA project with the International Rice
Research Institllte, Philippines.
Species:
Themes:
Staff:
Locations:
Partners:
Director:
Oryza sativa
Improvement of drought resistance in riee
1 full time + 1 full time technician
Philippines and Cote d'Ivoire
IRRl and WARDA
Dr. A. Priee, School of Biological Sciences, University ofWales, Bangor.
Heat tolerance in cotton. ODA project targeted on Pakistan.
Species:
Themes :
Staff:
Locations:
Partners:
Director:
Gossypiwn hirsutwn
Improvement ofheat resistanee in cotton in Pakistan
1 full time + 1 full time technician
Faisalabad and Multan, Punjab, Pakistan
University of AgricuJture, Faisalabad, Pakistan
Central Cotton Research Institute, Multan, Pakistan
Dr. J. Gorham, CAZS, University ofWales, Bangor
Marker assisted selection for downey mildew resistance in pearl milleL
Species:
Themes:
Staff:
Locations:
Partners:
Director:
Pennisetwn glaucwn
Use of RFLPs and QTLs for genes for resistance to downey mildew.
2
India
ICRISAT, Patancheru, India,
Cambridge Lab. Jolm Innes Institute, Norwich.
Dr. O.S. Shaw and Dr. J.R. Witcombe
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